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¡  An	  accumulating	  evidence	  about	  both	  efficacy	  
and	  safety	  of	  Plerixafor	  in	  rescuing	  poor	  
mobilizers	  has	  been	  extensively	  reported	  

¡  Beside	  the	  increase	  in	  circulating/collected	  
CD34+	  cells,	  the	  use	  of	  Plerixafor	  results	  in	  an	  
improvement	  of	  the	  collection	  condition	  

¡  A	  few	  data	  are	  reported	  about	  the	  impact	  on	  
cellular	  subsets	  of	  both	  HSC	  and	  cells	  of	  the	  
immune	  system	  



¡  Plerixafor-‐based	  mobilization	  
is	  effective	  in	  perceived	  poor	  
mobilizers.	  	  

¡  The	  optimal	  way	  to	  
incorporate	  plerixafor	  into	  a	  
mobilization	  strategy,	  
however,	  remains	  to	  be	  
determined.	  	  

¡  Centre-‐specific	  analysis	  of	  
resource	  utilization	  may	  help	  
to	  identify	  the	  most	  cost-‐
effective	  way	  to	  implement	  
various	  plerixafor-‐based	  
mobilization	  strategies.	  

Sheppard	  D	  et	  Al.	  BMT	  2014	  



• Cryopreserved	  grafts	  collected	  on	  the	  next	  morning	  after	  plerixafor	  
injection	  in	  nine	  MM	  patients	  mobilized	  with	  G-‐CSF	  with	  (n	  =	  5)	  or	  
without	  preceding	  CY	  (n	  =	  4).	  
• 12	  MM	  patients	  	  mobilized	  with	  low-‐dose	  Cyc	  +	  G-‐CSF	  were	  used	  as	  
controls	  



•  The	  proportion	  of	  the	  most	  primitive	  stem	  cells	  
(CD34+CD133+CD38–)	  from	  all	  CD34+	  cells	  in	  the	  
graft	  was	  significantly	  higher	  in	  the	  PLER	  group	  but	  
no	  significant	  difference	  was	  observed	  in	  the	  graft	  
content	  of	  the	  most	  primitive	  stem	  cells	  between	  
the	  groups.	  	  

•  There	  was	  no	  significant	  difference	  in	  the	  number	  of	  
viable	  CD34+	  cells	  lost	  during	  the	  cryopreservation	  
between	  the	  groups	  either.	  



• The	  numbers	  of	  CD3+,	  CD4+,	  and	  CD8+	  lymphocytes	  were	  higher	  in	  patients	  mobilized	  with	  G-‐
CSF+PLER	  	  compared	  to	  other	  groups	  (not	  significant).	  

• The	  number	  of	  CD19+	  B-‐lymphocytes	  was	  significantly	  higher	  in	  the	  patients	  mobilized	  with	  G-‐
CSF	  and	  PLER	  when	  compared	  to	  the	  control	  group	  patients	  or	  patients	  in	  Group	  A.	  	  

• The	  number	  of	  NK	  cells	  was	  significantly	  higher	  in	  the	  patients	  mobilized	  with	  G-‐CSF	  and	  PLER	  
when	  compared	  to	  the	  control	  group	  patients.	  	  

• No	  significant	  differences	  were	  reported	  in	  the	  lymphoid	  subsets	  between	  Cy/G+Pler	  and	  Cy/G	  	  

• No	  differences	  in	  the	  engraftment	  and	  immune	  recovery	  were	  shown	  across	  the	  3	  groups	  



ALC=	  absolute	  lymphocyte	  count	  

• The median counts of total CD3+ T cells, helper (CD3+CD4+) T subsets, suppressor (CD3+CD8+) T 
subsets, and NK (CD3-CD16/56+) cells in the graft were significantly higher in the plerixafor group 
• Graft CD34+ cell count after cryopreservation or CD4+/CD8+ cell ratio did not differ significantly 
between the groups. 



• In grafts collected after P+G, there was a significantly higher percentage 
of CD3+ T cells compared with samples collected after G. However, the 
CD4/CD8 ratio was comparable between both groups 

• When considering the different T-cell subsets, there were no significant 
differences in the distribution of naïve T cells 



Grafts mobilized with P+G contained similar 
percentages of MDCs (defined as lin-, HLA-
DR+, CD11c+) and blood dendritic cell 
antigen 3 (BDCA3+) dendritic cells (lin-, 
HLA-DR+, BDCA3+).  
 
 
In contrast, the percentage of PDCs 
(defined as CD123+BDCA2+HLA-DR+) was 
significantly increased in the P+G grafts 
 
 
 
PDCs mobilized by P+G displayed different 
functional markers compared with PDCs 
mobilized with G— higher percentage of 
ILT7+ PDCs and decreased expression of 
CD86—suggesting a potential regulatory 
capacity of PDCs mobilized by P+G 

MDC= myeloid DC  PDC= Plasmacyotid DC 

Gaugler	  et	  Al,	  Cytotherapy	  2013	  



Significant increase of IFN-g-secreting and 
TNF-a-secreting CD8+ T cells in the P+G 
group compared with the G group 

Grafts mobilized with P+G contained a similar 
percentage of CD4+ Tregs 

Also, Tregs from the P+G grafts displayed a 
significantly higher expression of CD127 
suggesting that Tregs mobilized with P+G likely 
exhibit different functional properties. 

CD4 CD8 

Gaugler	  et	  Al,	  Cytotherapy	  2013	  



Clinical and Experimental Immunology; 2016, 185: 107-118 

CD8+ Cell surface activation 
markers expression is reduced 
after in vitro and in vivo G-CSF 
treatment 

G-CSF treatment of isolated CD8+ T cells 
alters effector molecule expression of IFN-
g (e) and granzyme B (f) 
 
CD8+ T cells treated with G-CSF secrete 
less IFN-g and release less granzyme B 
than those expanded in the absence of G-
CSF 



Journal	  of	  Transla:onal	  Medicine	  2014,	  12:240	  

•  30/90	  “poor”	  mobilizers	  
(CD34/μL<40	  @+4	  or	  
predicted	  <126	  CD34/Kg)	  

•  PLX	  administered	  @+4	  
•  MZ	  significantly	  increased	  

CD34+	  counts	  in	  PM.	  	  
•  Naïve/memory	  T/B	  and	  

NK	  cells,	  myeloid/
plasmacytoid	  dendriWc	  
cells	  (DCs),	  were	  
unchanged	  compared	  
with	  baseline.	  



¡  Grafts	  mobilized	  with	  Pler+G	  exhibited	  some	  
different	  functional	  features	  compared	  to	  
mobilization	  with	  G	  alone	  

¡  However,	  no	  significant	  differences	  were	  
reported	  in	  terms	  of	  CD34/Lymphoid	  cells	  
viability	  and	  engraftment	  

¡  Lack	  of	  detailed	  data	  about	  graft	  composition	  
collected	  from	  prospective,	  randomized	  trials	  
may	  account	  for	  this	  finding	  



¡  Large number of CD34+ (possibly for ≥2 ASCT procedures)... 
¡  …in one short LK procedure… 
¡  …withouth need of several days of monitoring… 
¡  …withouth reaching exagerate leukocyte count… 
¡  …with low PMN contamination… 
¡  …with low/absent tumor cell contamination… 
¡  …easy to plan (fixed collection day)… 
¡  …no need of toxic mobilizing agents… 
¡  …no SAE during the mobilization/collection time. 

 



• Multicenter,	  open	  label,	  single-‐arm	  study,	  	  Patients	  received	  G-‐CSF	  (10	  mg/kg/day)	  
dd	  1-‐4	  +	  PLX(0.24	  mg/kg)	  on	  the	  evening	  of	  day	  4,	  Day	  5	  PBSC	  apheresis	  

• PLX,	  G-‐CSF	  and	  apheresis	  were	  continued	  for	  up	  to	  5	  days	  or	  until	  ≥5×106	  CD34+	  
cells/kg	  for	  lymphoma	  or	  ≥6×106	  CD34+	  cells/kg	  for	  MM	  had	  been	  collected.	  

MM=90	   NHL=25	  

N.	  of	  patients	  undergoing	  apheresis	  (%)	   89	  (99)	   22	  (88)	  

Fold	  change#	  in	  PB	  CD34+	  cells/μL,	  median	  (range)	   2.6	  (0.2-‐94.0)	   2.6	  (0.4-‐5.5)	  

CD34+	  cells/kg	  x	  106	  collected,	  median	  (range)	   7.6	  (1.5-‐24.0)	   5.2	  (0.2-‐16.7)	  

N.	  of	  patients	  yielding	  minimal	  cell	  dose	  (≥2x106	  /kg)	   88	  (98%)	  	   20	  (80%)	  

Days	  to	  collect	  minimal	  cell	  dose,	  median	  (range)	   1	  (1-‐3)	  	   1	  (1-‐3)	  

No.	  of	  patients	  yielding	  optimal	  cell	  dose	  (≥5x106	  NHL	  and	  
≥6x106	  MM	  CD34+	  cells/kg)	  (%)	  

80	  (89)	  	   12	  (48)	  

Days	  to	  collect	  optimal	  cell	  dose,	  median	  (range)	   1	  (1-‐4)	   	  3	  (1-‐3)	  
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¡  The	  algorithms	  targeted	  to	  the	  optimal	  use	  of	  
Plexirafor	  are	  mostly	  aimed	  to	  the	  early	  
identification	  of	  poor	  mobilizers	  

¡  Both	  circulating	  and	  collected	  CD34+	  cells	  
minimum	  thresholds	  are	  utilized	  to	  a	  decision	  
making	  	  

¡  Strategies	  to	  achieve	  a	  condition	  of	  very	  good	  
mobilizers	  might	  be	  considered	  



¡  The	  count	  of	  circulating	  CD34+	  	  after	  	  3	  days	  
of	  G-‐CSF	  administration	  in	  SS	  is	  a	  good	  
predictor	  of	  mobilization	  at	  peak	  day	  (+5)	  

¡  In	  chemo+GF	  schedules,	  the	  CD34+	  count	  and	  
WBC/CD34	  ratio	  at	  WBC	  recovery	  predict	  the	  
mobilization	  kynetics	  

¡  The	  early	  use	  of	  Plerixafor	  in	  a	  setting	  of	  
poor/slow	  mobilizers	  can	  be	  targeted	  to	  
further	  optimizing	  the	  PBSC	  collection	  	  



• Time	  to	  platelet	  engraftment	  was	  
significantly	  delayed	  in	  those	  receiving	  
low	  versus	  medium	  or	  high	  CD34+	  
doses.	  
• Increasing	  neutrophil	  contamination	  
of	  HPC-‐A	  was	  strongly	  associated	  
with	  slower	  neutrophil	  recovery	  
	  
Lijun	  Bai	  et	  Al,	  Ann	  Hematol	  (2014)	  93:1655–1664	  

Recovery	  of	  viable	  CD34+	  
cells	  is	  proportional	  both	  to	  
TNC	  and	  MNC	  content	  of	  the	  
frozen	  product	  
	  
Urbani	  et	  Al,	  EBMT2016	  



Viable	  CD34+	  after	  thawing	  

P<0.005	  

P<0.005	  

2,0	  

p=ns	  

PMN	  ≤	  16	  days	   PMN	  >	  16	  days	  

Viable	  CD34+	  at	  freezing	  

N	   Diag	   PMN	  eng	   Plt	  eng	  

241	   MM,	  NHL,	  HL,	  MS	   12	  (8-‐31)	   13	  (8-‐43)	  

Loss	  of	  viable	  CD34+	  cells	  	  in	  the	  freezing/thawing	  process	  may	  
have	  a	  detrimental	  effect	  on	  the	  engraftment	  



ü The	  volume	  of	  DMSO⁄∕	  kg	  (P	  <	  0.001),	  	  
ü volume	  of	  red-‐blood-‐cells	  ⁄∕	  kg	  (P	  =	  0.02)	  
ü number	  of	  nuclear	  cells	  (NCs)	  ⁄∕	  kg	  (P	  <	  0.001)	  
ü  	  number	  of	  granulocytes	  ⁄∕	  kg	  (P	  <	  0.001)	  	  

in	  the	  infused	  graft	  were	  significant	  in	  the	  
univariate	  analysis	  for	  the	  occurrence	  of	  ARs.	  

¡  The	  amount	  of	  granulocytes	  ⁄∕	  kg	  remained	  
significant	  in	  the	  multivariate	  analysis	  

• 423 unmanipulated  
infusions of 398 patients 

• 24.8% of adverse events, 
mostly moderate to severe 
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Observed 
First CD34/ul count 

Predicted 

Predicted probability with CI 95% 

First_CD34_count	   False	  Posi8ve	   False	  Nega8ve	   Sensi8vity	   Specificity	  
29,53	   0	   25	   3,84	   100	  
28,26	   0	   24	   7,69	   100	  
25,75	   0	   23	   11,53	   100	  
24,06	   0	   22	   15,38	   100	  
23,22	   1	   22	   15,38	   96,875	  
22,42	   1	   21	   19,23	   96,875	  

…..	   ….	   ….	   ….	   …	  
8,97	   5	   3	   88,46	   84,37	  
8,45	   6	   3	   88,46	   81,25	  
8,28	   6	   2	   92,3	   82,25	  
7,68	   6	   1	   96,15	   81,25	  
7,56	   6	   0	   100	   81,25	  
6,35	   7	   0	   100	   78	  
6,28	   8	   0	   100	   12	  
6,19	   9	   0	   100	   75	  
5,16	   10	   0	   100	   71,875	  
…..	   ….	   ….	   ….	   …	  First CD34/ul count ≥ 24.06 : 

 100% true “very good mobilizer” 
 

First CD34/ul count ≤ 8 :  
100% true NOT good mobilizer 

• 102	  patients	  (59	  MM,	  21	  NHL,	  9	  HD,	  12SM)	  
• Mobilization	  Cyc	  4	  g/sqm,	  G-‐CSF	  10	  μG/Kg	  from	  +5	  
• First	  CD34	  count	  at	  WBC	  recovery	  (≥1x109/L)	  

Both	  CD34	  count	  and	  WBC/CD34	  ratio	  at	  WBC	  
recovery	  can	  predict	  the	  probability	  of	  a	  CD34	  
count	  either	  <20	  or	  >40/μL	  the	  following	  day	  



¡  Many	  decision-‐making	  algorithms	  aimed	  to	  
target	  the	  PBSC	  mobilization	  were	  published	  in	  
the	  last	  five	  years	  

¡  The	  optimization	  of	  the	  mobilization	  kynetics	  
can	  improve	  both	  the	  clinical	  outcome	  and	  the	  
collection/processing	  logistics	  

¡  An	  appropriate	  use	  of	  Plerixafor	  will	  help	  in	  
achieving	  the	  ideal	  collection	  in	  a	  high	  
percentage	  of	  patients,	  also	  resulting	  cost-‐
effective	  



•  Clinical	  Unit:	  	  
–  Ilaria	  Cutini	  
–  Irene	  Donnini	  
–  Antonella	  Gozzini	  
–  Stefano	  Guidi	  
–  Chiara	  Nozzoli	  

•  Collection	  Unit:	  	  
–  Francesca	  Pagliai	  

•  Immunogenetic	  Unit:	  	  
–  Gianni	  Rombolà	  

•  Processing	  lab:	  	  
•  Director:Serena	  Urbani	  
•  Personale	  operativo:	  	  

–  Lara	  Ballerini	  
–  Lucia	  Bianchi	  
–  Paola	  Bufano	  
–  Alessia	  Gelli	  
–  Francesca	  Materozzi	  
–  Michela	  Santosuosso	  
–  Valentina	  Sbolci	  
–  Irene	  Sodi	  

CELLULAR	  THERAPY	  AND	  TRANSFUSION	  MEDICINE	  UNIT	  
Blood	  and	  Marrow	  Transplant	  Section	  

Director:	  Riccardo	  Saccardi	  


